The oligosaccharyltransferase complex from pig liver: cDNA cloning, expression and functional characterisation.
Oligosaccharyltransferase (OST) is an oligomeric protein complex which catalyses the transfer en bloc of Glc(3)-Man(9)-GlcNAc(2) from Dol-PP to specific asparagine residues in the nascent polypeptide chain. In order to study the function of the pig enzyme subunits, we have cloned OST48, ribophorin I and ribophorin II and characterized these proteins after in vitro translation as well as after expression in COS-1 cells. The individual full-length cDNAs contained open reading frames (ORFs) encoding polypeptides with calculated molecular masses of approximately 48.9 kDa (OST48), approximately 68.7 kDa (ribophorin I) and approximately 69.3kDa (ribophorin II), respectively. A Kyte and Doolittle hydrophobicity analysis revealed that OST48, ribophorin I and ribophorin II possess a type I membrane topology with the bulk of their polypeptide chains directed towards the ER-lumen. In contrast to OST48, ribophorin I and II contain, respectively, three or two potential N-glycosylation sites of the Asn-Xaa-Thr/Ser type; only one is found to function as the acceptor site in each protein. Transfection of COS-1 cells with vector constructs encoding either OST48, ribophorin I, or a ribophorin I variant tagged with a myc-peptide sequence, resulted in the over-expression of polypeptides whose molecular masses were similar to those calculated from the respective cDNA ORFs. None of these three polypeptides, or ribophorin II, were found to display OST activity when over-expressed alone. By contrast, a modest but reproducible approximately 25% increase of activity was observed when OST48 together with ribophorin I, or OST48 and myc-tagged ribophorin I, were co-expressed, indicating that these two subunits are probably responsible for the catalytic activity in the hetero-oligomeric OST complex. The only modest over-expression of transferase activity suggests that either the dimeric enzyme complex is catalytically unstable, or that the OST48 and ribophorin I polypeptides are unable to fold properly when other subunit components of the hetero-oligomeric OST complex are lacking. OST48 as well as ribophorin I are expressed in COS-1 cells as ER-resident proteins. Whereas OST48 carries a double-lysine motif in the -3/-5 position of its cytosolic C-terminal domain, ribophorin I does not contain recognizable ER-retention information. Replacing the lysine residue in the -3 position by leucine resulted in plasma membrane expression of the OST48-Leu polypeptide, indicating that this sequence motif may be able to influence OST48 localisation. No cell surface staining was observed when OST48-Leu was co-expressed with ribophorin I. This suggests that localisation of OST48 in the ER is mediated by interaction with ribophorin I rather than by the double-lysine motif.